The purpose of this study was to examine the service quality of nursing units in Bangkok textile factories. Descriptive survey research was combined with a qualitative design using participative observation. The sample consisted of factory managers, nurses, and employees. Data were collected between
education levels and quality of design and arrangement of nursing units explained 15.7% of the variance in service quality. Furthermore, qualitative data supported clients' satisfaction with service quality, except for the tangibility of the service. These findings suggest that the quality of nursing service units could be improved by management's attention to unit design, arrangement of nursing units, and nurses' education levels. Hiring registered nurses and restructuring nursing units are recommended. P roviding occupational health and safety services to workers in the workplace is the function of a multidisciplinary team including occupational health nurses, occupational physicians, industrial hygienists, safety officers, and company managers. Implementing nursing services including emergency care, primary care, disease and injury prevention, health counseling, health education, rehabilitation, and health promotion require occupational health nurses to assume a variety of roles and functions.
Approximately 40% of occupational health nurses in Thailand work in single-nurse occupational health units (Lymprasutre et al., 1993) . The nursing unit refers to the organization that provides employees direct access to professional health services. Combining nursing science with occupational health knowledge, nurses working in the unit assess, diagnose, and provide health services to prevent actual and potential health problems and promote the optimal health of workers.
The design and layout of occupational health nursing units depend on the size, characteristics, and production processes of the industry. The determination of location, size, equipment, and instruments should be based on the number of workers, working hours, and working conditions. Furthermore, interior design, arrangement, and facilities in the nursing unit, including equipment, instruments, and supplies, should be planned, organized, and suitably managed to perform occupational health services.
According to Thai law, establishments employing 200 or more workers must offer a nursing unit to provide health services to employees (Ministry of Interior, 1972) . However, previous studies found that some workplaces did not have nursing units as required by law, some that had nursing units did not employ any nurses to provide health services, and some did not have sufficient instruments and supplies (Lymprasutre et al., 1993 , Morkkaew, 1995 Institute for Improvement of Working Condition and Environment [NICE], 2000 , Udomwong, Chanprasit, & Janyasiri, 2001 . In addition, it was reported that some company managers lacked an understanding of the necessity of a nursing unit and of the nurse's roles in promoting the health and safety of workers (NICE, 2000) . This lack of understanding is demonstrated by the practice of hiring part-time nurses without appropriate basic qualifications. Some of the employed nurses were assistant nurses or technical nurses without training related to occupational health and safety. As a result of hiring unqualified nurses, the nurses are unable to appropriately assess workers' health problems and collaborate with the occupational health and safety team.
Although increasing health problems among Thai workers creates the need to establish nursing units in factories, the health and safety needs of workers have not been sufficiently met by qualified occupational health nurses. Preventing illness and injury, and protecting and promoting workers' health have scarcely been addressed. A lack of research focused specifically on the service quality of nursing units in the workplace has resulted in little progress in establishing standards of nursing service quality in the workplace.
Quality of health care services refers to the extent to which health services have achieved the objectives expected by employees and health care providers (Debmotte & Takezawa, 1984) . In general, the quality of health care services is determined by evaluating structure, process, and outcome dimensions (Donabedian, 1985) . Structure refers to the resources in the health care system necessary to deliver care including the building and equipment available, budgeting and allocation of resources, and training of health professionals. Process refers to the actual delivery of care to employees including treatment, intervention, technical support, and educational activities. Outcome may be related to health status, improvement of function, comfort, or the actual result of care.
The quality of health care services in the workplace is now becoming recognized as part of quality assurance in the health and safety of the work force. Services are provided and distributed according to the needs of the employees. According to Donabedian (1985) , the structure dimension of nursing services in the workplace could be measured by the physical setting and organizational modalities designed to facilitate the tasks and duties of the nurse, including occupational health and safety policies, budget, and nurse characteristics. Occupational health nurses' role performance could also be viewed as an important process component of the occupational health service system.
Outcome measures reflecting the structure and processes of quality service delivery can be evaluated in five dimensions: tangibility, reliability, responsiveness, assurance, and empathy (Zeithaml, Parasuraman, & Berry, 1990) . These dimensions could be measured from providers' perception and clients' reports of satisfaction.
The evaluation described in this study could provide valuable verification of the service quality of nurses employed in Thai industries. This information could also be used to guide nurse practitioners and nurse educators to improve occupational health nurses' role performance, and encourage researchers to learn more about the quality of occupational health nursing practice in Thailand.
STUDY PURPOSE
The study was designed for researchers to investigate and describe the quality of nursing services offered through nursing units in Thai workplaces from the company managers' and nurses' viewpoints. The employees' perspective on the quality of health services provided by nurses was also explored. The relationship between selected factors and service quality was determined for future planning and design of effective nursing service delivery.
RESEARCH METHODOLOGY

Study Design
This two-phase descriptive study triangulated quantitative and qualitative research approaches. The first phase of the study was a descriptive survey and the second phase specifically centered on focus group interviews to better understand employees' perceptions of the quality of occupational health nursing services.
Phase I
Sample. The study included 119 managers and 94 nurses from 180 textile factories. These factories, located in Bangkok, Thailand, employed more than 200 workers as of October 2001. The sample size was calculated and participants were selected using simple random sampling techniques.
Instrument and Data Collection. Two different instruments were used to collect data from company managers and occupational health nurses. Data were collected from company managers using self-administered questionnaires developed by the researcher. Structural dimensions of the service including occupational health and safety policies, budget, and the necessity, usefulness, sufficiency, and appropriateness of the nurse and the nursing units were explored.
A different self-administered questionnaire was used with occupational health nurses. The three-part questionnaire was used to measure facility design and layout of nursing units, performance in occupational health nursing, and perceived service quality provided. This questionnaire was designed to measure the structure, process, and outcome dimensions of nursing services.
The content validity of all instruments was established by five experts. The reliability of instruments used for occupational health nurses was tested using Cronbach's alpha coefficients. The reliability of occupational health nurses' performance, the service quality of nursing units, and the arrangement and design of nursing units was 0.94, 0.89, and 0.94, respectively.
In Phase I, the questionnaires were sent by mail to all participants who met the inclusion criteria with an enclosed envelope for returning the questionnaire. The response rate for nurses and employers was 80.67% and 100%, respectively.
Part I-Structure. The scale measuring facility design and layout of nursing units was developed by Silpasuwan (2001) , and is an adaptation of an instrument from the Australian College of Occupational Health Nurses (1994) . Criteria to evaluate the nursing units included standards related to location, layout, safety design, sanitation, equipment for health examinations, emergency equipment, and first aid kits.
A yes-no checklist was used, assigning 1 point to a positive response and 0 to a negative response. The total scores were adjusted by criterion-referenced measurement. A score of more than 80% on the design of a nursing unit was considered acceptable.
Part II-Process. The scale measuring role performance in occupational health nursing (42 items) was modified from Morkkaew's questionnaire (1995) that classified occupational health nurses' roles into management, health care service, academic, and research roles. As for health care services, occupational FEBRUARY 2006, VOL. 54, NO.2 health nursing roles specified by Dees (1984) and the International Labour Organization (1985) , including environmental monitoring, health surveillance, primary care, health and safety education, and research were assessed.
Part III-Outcome. To determine service quality, a rating scale (27 items) was developed according to Zeithaml et al. (1990) . A 5-point rating scale ranging from Strongly Disagree to Strongly Agree was used. The total scores were adjusted by criterion-referenced measurement. Mean scores higher than 80% were indicative of high service quality.
Phase 1/
Sample. Twenty-one employees were purposively selected from the three factories (seven participants each). Each workplace had different employment practices (full-time versus part-time nursing staff). This study included participants who had received occupational health nursing services at least once in the previous 3 months, had voluntarily participated, and were permitted by the company to provide companyrelated information.
Instrument and Data Collection. Structured interview guidelines were developed for use with employees. Questions focused on the service quality of the workplace occupational health nursing units from the employees' perspectives. In Phase II, the focus group interview was conducted by the researcher using interview guidelines. Data were collected between November 2001 and February 2002.
Data Analysis
Data from the company managers and the nurses were analyzed using descriptive statistics and stepwise multiple regression. Content analysis was used to inductively derive the pattern of service quality from the employees' perspectives gathered from the interview data.
Results
Most of the company managers who participated in this study were Thai (67.3%). In terms of workplace characteristics, most of the workplaces employed 200 to 500 workers and had health services with available medications and first aid equipment (90.2%). Most of the workplaces provided annual health examinations for workers (84.0%), often by contracting with hospitals for the service (71.4%). Most of the company managers said their workplaces had occupational health and safety policies (75.6%), that their workplaces had a budget allocated for occupational health services (63.9%), and they considered the budget sufficient (75.65%).
As for the necessity and benefit of having a nursing unit, 87.4% of the company managers indicated that the nursing units were necessary and useful. However 12.6% reported that nursing units were unnecessary because all employees have social insurance. Moreover, some of the employers reported that the overall working conditions were not hazardous. In relation to sufficiency and the appropriateness of the nurses, 79.8% reported they were satisfied. However, some of the managers commented that the nurses should be more creative, enthusiastic, and friendly, and that they should record all health services provided and provide preventive health care.
The nurses sampled in this study ranged in age from 21 to 59 years (M = 34.64, SD = 9.19). They were mostly women (98.9%), single (98.9%), and had earned a bachelor's degree (67.0%). A majority of the participants had never been trained in occupational health and safety (64.9%). Most of the participants worked part-time for 5 to 8 hours a day, 1 to 3 days per week (68.1%).
In terms of facility design and layout, most of the nurses perceived the location, safety design, sanitation, equipment, and first aid kits were satisfactory. As for the facility design and layout, the instruments as reported moderately appropriate. Meeting occupational health and safety standards related to specific instruments and emergency equipment was reported to be low. The overall evaluation of the nursing unit was at a moderate level (Table 1) .
Regarding nurses' perceptions of their role performance, the results showed a moderate number of nurses felt health care services and academic roles were acceptable (57.4% and 48.9%, respectively), although management and research roles ranked lower. As for the service quality of the nursing unit, the majority of nurses (81.9%) perceived that each dimension of service quality and overall quality were at high levels.
Stepwise multiple regression analysis showed that the arrangement of the nursing unit and nurses' education levels explained 15.7% of the variance in nursing service quality in factory nursing units (Table 2) .
Client's Perspective on Nursing Unit Quality (Phase II)
All three workplaces called the nursing unit "the nursing room" and common themes of service quality were derived from the content analysis of qualitative data.
Tangibility. Two thirds of the nursing units had difficulty displaying the unit sign. Most of the employees knew the location of the nursing unit because coworkers informed them. Some workers commented that the 72 nursing unit was small and uncomfortable. Some participants did not want others to know their health problems when they received health services at the nursing unit because it would be viewed as avoiding work. In relation to appropriateness of equipment and medication, one participant enthusiastically responded, "The medicine and equipment were prepared. They took care of injuries well, and the medicine was effective; it worked every time." Related to nursing services, client comments included, "Sometimes when I want to get some medicine, the nurse did not have a friendly face. She just made a stem face and did not smile, and seemed sleepy, maybe too sleepy to talk."
Reliability. Participants indicated that the level of service quality was high, judging the professional work of the nurses as polite, gentle, and full of trust. However, some workers had negative comments, such as, "The nurses gave suggestions or explained too fast; I wish that they would speak more slowly." However, one client concluded that "No matter what, the nursing unit was still the first health service that one could access whenever having mild illness or injuries because it was convenient and free of charge."
Responsiveness. Most of the participants were satisfied with the health services provided by the nurses. One client said "Once, I had a motorcycle accident and was bleeding badly. My friend took me to the nursing unit and the nurse quickly came to take care of the injuries, stopped the bleeding, and took me to the hospital. When I came back to work, she kept asking me about my injury; it seemed like she cared a lot about me." However, four clients revealed that the nurse usually did not take the time to explain the nursing care provided to clients.
Assurance. Most clients felt that the nurses were efficient in performing their jobs. One stated, "When a female worker had epilepsy, we were very scared and we all took her to the nursing unit. After a while, she was taken to the hospital and at that time she was fine, the nurse was really good." In relation to sufficiency of the physicians and nurses in the unit, some of the participants said the number was sufficient. Some clients, however, indicated that the number of physicians was < .001
Note. Constant (a) =68.597 not adequate. One participant stated, "We know that the nurses were good, but sometime we feel that we need the examination from doctors. For example, my friend has heart disease and is on medication. She got chest pains and dizziness, so we were scared and it would have been better if a doctor was around." Empathy. Clients judged that service quality concerning empathy was at a high level. Most clients stated, "Nurses understood our feeling and respected us very well." Every client agreed that they had never seen the nurses express boredom or irritation with a client.
The participants also felt accepted and supported by nurses and agreed that the service quality in the nursing unit was appropriate overall, except the tangibility of the service. Some of the clients were not satisfied with the location of the nursing unit because there was no privacy when clients received health services and treatment. They also worried that using health services would affect their job security. Furthermore, the provision of health information from the nursing staff was unsatisfactory because employees felt that the nurse did not always adequately explain health information.
DISCUSSION
The service quality of nursing units examined in this study were chosen to determine the perceptions of company managers, occupational health nurses; and nursing unit clients. From the 119 sample companies, it was found that 90 companies (75.6%) had an occupational health service policy. Some of the managers stated that the policy was not necessary for the workplace because it was the employees' responsibility to take care of their own health and be cautious to prevent workplace accidents. This showed a misunderstanding among company managers about health and safety policies. The authorized officers involved in this matter should, therefore, take responsibility to solve the problem because successful health services in the workplace originate from strong occupational health service policies and commitment from senior managers (Reith, 2000) .
Additionally, nurses' education was related to perceived service quality. The higher the education of the nurses, the better the perception of service quality.
Results also indicated that the arrangement of nursing units was significantly associated with the service quality of the unit (p =.003). This finding is supported by a study by Reith (2000) , suggesting that the proper design and arrangement of nursing units in terms of FEBRUARY 2006, VOL. 54, NO.2 area, materials, equipment, and medication supports better health services. In this study, when each specific item of nursing unit arrangement was analyzed, the workplaces with nursing units often did not have an audiometer, vision screening equipment, or spirometer (96.8%), even though this equipment is essential for textile worker surveillance. However, recently it was found that workplaces do not have their own equipment to perform health examinations because they often use the services of contracted hospitals (Udomwong et aI., 2001) . It should be noted that the evaluation of nursing units in this study was conducted according to the standard for the design of nursing units developed by the Australian College of Occupational Health Nurses (1994) . Some equipment may be too expensive to maintain in individual nursing units. For now, only some private workplaces in Thailand can reach this standard.
The results identified that the design of nursing units and nurses' education level explained 15.7% of the variance in nursing unit service quality (p < .01). Thus, it could be concluded that nursing service quality in textile factories depends in part on the arrangement of the nursing unit and nurses' education.
Employees rated the quality of nursing services as moderate. The tangibility of services should be improved and the willingness to answer questions and explain procedures to employees should be increased. This is congruent with the study by Umezu et aI. (2004) , in which interviews indicated that employees had a poor image of nursing services at the workplace, and the nurse's advice to employees, such as taking short breaks during long working hours, was not applicable at work because of tight working schedules. Occupational health nurses must assume new roles and responsibilities by encouraging and educating employees to participate in planning their own health care to satisfy their needs (Rogers, 1993) .
STRENGTHS AND LIMITATIONS
The strength of this study was its modification of an integrated method to combine qualitative and quantitative research techniques expanding the scope and improving the results of the survey designed to describe the service quality of workplace nursing units in Thailand. The combination of the two research approaches offered different advantages in the same study, especially in measuring the scope and nature of nursing
